Abstract: Container production of horticultural plants on alternative substrates is becoming popular. Agricultural producers choose this way of production due to the high cost of commercial substrates as well as their lack of accessibility on the market. When selecting an alternative substrate, care should be taken to have all the characteristics necessary for the unimpeded growth and development of plants (pH value, nutrients).
INTRODUCTION
Cultivation and consumption of mushrooms is increasing throughout the world, thanks to the nutritional and medical promotion of cultivated mushrooms, simultaneously with the global health promotion [1] . Therefore, mushroom production is becoming more popular in our environment. The most common cultivated mushroom is Agaricus bisporus. For the preparation of the compost for mushroom cultivation numerous components such as horse and chicken manure, chopped stalks of wheat, corn and rice as well as inorganic materials such as nitrogen fertilizers, calcium carbonate and calcium sulfate are used [2] . After mushrooms are harvested a large amount of used compost that has a high content of organic matter and the rich mineral composition remains [3] [4] [5] . Such accumulated compost is a good material for improvement of the physical properties of soils used in plant nutrition. The most important advantage of this branch of agriculture is that it can take the advantage of the production cycle. Numerous researchers confirm that disused mushroom compost can be used as substrate for successful cultivation of many crops [6] [7] [8] [9] . However, care should be taken on the amount of used mushroom compost. Lemaire et al. [10] reported that the used mushroom compost can't be used alone due to weak water permeability, high salinity and a neutral pH which is not suitable for all horticultural plants. Çelikel and Çağlar [11] reported higher yield and earliness for tomato and cucumber growth in mixtures of peat and spent mushroom compost (1:1) compared with the plants that were grown in a garden soil.
Therefore, the aim of this study was to determine the effectiveness of the use of spent mushroom substrate on growth and development of roots and aboveground parts of geranium transplants (Pelargonium peltatum L. and Pelargonium zonale L.).
MATERIAL AND METHODS
The experiments were carried out in the glasshouse on the family farm Šušak in Prnjavor in 2014 and 2015.
As an initial planting material were used rooted cuttings of geraniums (Pelargonium peltatum L. and Pelargonium zonale L. In the year 2014 Pelargonium peltatum L. and Pelargonium zonale L seedlings were transplanted into polyethylene pots 9 cm diameter, while in the year 2015 both geranium plants were transplanted into pots 11 cm diameter for achieving better growth.
During the experiment measurements of morphological parameters of growth and development of plants -plant height (cm) as well as number of leaves, buds, flowers and flower branches were carried out. Also, average monthly temperature for both years were carried out (Graph 1). In order to examine growth and development of roots and above-ground parts of transplants under the effect of alternative substrate, the roots were cleaned from the substrate, washed with distilled water, followed by measurement of fresh weight of roots and above-ground plants parts. Weighed plant material was packed in separate paper bags and dried to a constant weight at 70 0 C. The weight of fresh and dry plants material were measured with an accuracy on two decimal places and expressed in grams (g). The obtained data were statistically analyzed and the differences between specific substrate were calculated using analysis of variance with computer program VVSTAT [12] . Table 2 and 3 present the average value of morphological parameters of plant growth and develop- [14] reported that spent mushroom compost enhanced number of leaves, flowers and flowers branches of surfinia transplants (Petunia hybrida Juss.). Many literary sources confirm the positive effects of the use spent mushroom compost in production of horticultural plants [15] . Polat et al. [8] reported that spent mushroom compost, when used as a source of nutrients on growth of cucumber in the greenhouse, enhanced the total yield and fruit width.
RESULTS AND DISCUSSION
Treated plants compared with non-treated showed improved development of all recorded morphological parameters in two years, with recorded values of all parameters higher in the year 2015. This can be related to the bigger used pots in the second year of investigation (2015) resulting in better plant growth and development. Also, geranium plants need more amount of light and heat in transplant stage, and this conditions were slightly more favorable in the year 2015, when temperatures were more stable without oscillations.
The use alternative substrates have a number of advantages, which are recognized by many plant producers, but they also depend on the types of mushrooms grown on them. Most of the published literature described the use of spent mushroom substrate of Agaricus bisporus as a substrate for growing a new generation of fungus, as a substrate for the production of plants, enrich soil nutrients [5, 16] .
Measured fresh and dry weight at the end of May for each experimental year in the sampled plants are presented in Table 4 and 5. Results obtained showed improved development of treated plants achieving higher fresh and dry weights of root and above-ground parts in the year 2015 compared to control plants, but for some parameters the difference was not statistically significant. The fresh weight of above-ground part in Pelargonium zonale L. was statistically significant in 2014 and 2015. The dry weight of above-ground part showed only statistically significant in 2015. The reason for better development above-ground part in second year of investigation could be the application of pots with bigger diameter which resulted in better quality transplants with more flowers which are in horticultural production the main decorative element.
According to Zeljković et al. [14] the application of spent mushroom compost increased fresh and dry weight of transplants Petunia hybrida Juss. Çiçek et al. [2] studied the impact of fresh and spent mushroom substrate on growth of chrysanthemum (Chrysanthemum morifolium 'Vista'). The best results were obtained in a mixture containing 12.5% of fresh mushroom substrate and 25% of spent mushroom substrate. In the cultivation of marigold (Tagetes patula L.) the authors do not recommend the use of spent mushroom compost in an amount greater than 50% relative to the amount of commercial substrates, due to the impossibility of controlling the substrate and the low salinity water capacity [17] .
CONCLUSION
This experiment confirmed that the spent mushroom compost can be used in the transplants production of Pelargonium peltatum L. and Pelargonium zonale L. as a supplement to commercial substrate in the amount of 70%. Efficient use of spent mushroom compost is reflected in an increase in the average measured value of morphological parameters of growth and development (plant height, number of leaf, buds, flowers and flower branches) and in the increase of fresh and dry weight of root and above-ground parts relative to the average value of control plants.
Based on the results obtained it can be concluded that the application of the spent mushroom substrate (button mushrooms -Agaricus bisporus) as additive in the preparation of alternative substrates in the production geraniums transplants (Pelargonium peltatum and Pelargonium zonale L.) is reasonable because of its positive effects on growth and development plants, consequently also having the economic viability (due to the availability on the market) and environmental acceptability. 
